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Preface

This publication is a compilation of papers presented at the First Annual Space
Station Evolution Symposium: Beyond the Baseline on February 6-8, 1990. The
symposium focused on the presentation of results by the personnel responsible for
advanced system studies and advanced development tasks within the Space Station
Freedom Program. The symposium provided an opportunity for dialogue between
the users, designers, and advanced planners for Station regarding the long-term
utilization of Space Station Freedom.

The papers describe efforts included within the Level | Transition Definition
Program to define and incorporate baseline design accommodations which satisfy

. the requirements associated with potential evolutionary paths, and to develop

advanced technology which will enhance Space Station capabilities and enable its
evolution. The papers describe work accomplished during fiscal year 1989 and were
pre:ented by those in Government, industry, and academia who performed the
tasks. ‘

This publication consists of two volumes. Volume 1 contains the results of the
advanced system studies with the emphasis on reference evolution configurations,
system design requirements and accommodations, and long-range technology
projections. Volume 2 reports on advanced development tasks within the Transition
Definition Program. Products of these tasks include: engineering fidelity demon-
strations and evaluations on Station development testbeds and Shuttle-based flight
experiments; detailed requirements and performance specifications which address
advanced technology implementation issues; and mature applications and the tools
required for the development, implementation, and support of advanced
technology within the Space Station Freedom Program.

Dr. Earle K. Huckins llI

Director, Space Station Freedom Engineering
Office of Space Flight

NASA Headquarters
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Option: no upper tether,
LEV-C mass attached to

upper keel.

al

\

Space Station coordinate
origin (0, 0, 0) in center of

truss bay

\

y _!z

Space Station
center of mass
(054, 1.54, 0.30)

System center of mass
(maintained near

7

/

Ychicle Mass()  Area(m2)
Lunar Excursion Vehicle - 130
5 Cargo (LEV-C) 65
Tether attach
point
(of 0, '53)
Ycehicle Mass (1) Area(m2)
Space Station
(Growth Delta 4) 363 3500 (approx.)
AN

']

1]
\ Tether attach

int
(0,0,53)

Tether length determined by induced
acceleration at propellant depot required for
propellant settling in tanks.

(Approximate values are 0.0001 g and 200 m)

origin with upper
tether, or allowed to be Area (m2)
offset in option Yehicle Mas (0
ith
without upper tether) Transfer Propellant Tank (TPT) 66 120
Lunar Transfer Vehicle - Cargo 68 130
(LTV-0)
Confi i
( ) ( ) ( ™
O] TPT @61 TPT (66 1) | TN
LTVC
68t)
. J L J \, J
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(1551)

r tion: no u tetherj

&PV_P tank mbes ® Yehicle Mass () Area (m2)

attached to upper keel. LEV-P prop tank 48 90
+ payload

Yehicle Mass ()  Area(m2)
Space Station 380 5000
(Growth) (approx.) (approx.)
) NN NN § NI I NN,
—_ ‘) 2 E
y
z /
Space Station D
center of mass
System center of mass'/ s
Vehicle Mass (t) Area(m2)
LTV-C (in hanger) Transfer Propellant Tank (TPT) 70 120
€| Transfer Propellant Tank (TPT) 70 120
Lunar Transfer Vehicle - 19 250
Piloted (LTV-P)
Confi "
|
8| TPT (0D TPT (70 t) B| TPTY) TPT (2) |
TPT (70 t) TPT (2t) TPT(2t)
LTV-P
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LEWIS RESEARCH CENTER

STV PROPELLANT ACCOMODATIONS

AT SPACE STATION (4 TANKS @ 100KLB EACH)

« Micrometeoroid/debris shield protection
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« Protection aligned towards space station

100,000 LTCSF Tankset
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LUNAR TRANSFER VEHICLE
Vehicle Description

.

TYPICAL DELIVERY SEQUENCE:
3 Launches

LEV Crew Module

LTV Crew Module

2) LTV Propellant Tanks (2) (STS-C)
3) LTV Propellant Tanks (2) (STS-C)

LTV MASS PROPERTIES
SUMMARY (t)

Propeliant................... 7.0
PROP TANKS......... 135.6

Inert...........cooaeeneeeeee 5.8

Propellant................... 129.8
LEV..ircemnee 31.8

] =1 ¢ 5.8

Crew Module.............. 3.6

Propellant................... 224
CARGO.............. 25.6

LTV Propellant Tank

Aerobrake TOTAL................ 215.7

Scale (m)
e ™ e ™ |
0 5 Source: NASA, "Report of the 90-day study on Human Exploration of the Moon and Mars", November 1989

1) LTV, LEV & Payload (STS-C')
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GEOSTATIONARY PLATFORM
TEST CASES

SENSOR DESCRIPTION MASS POWER DATA CASE CASE
kg w Mbps A B

MICROWAVE IMAGER/SOUNDER LOOO 300 0.1 X

(20m MESH + 10m SOLID)

MICROWAVE IMAGER/SOUNDER 200 250 0.1 X

(4.4m SOLID)

INFRARED SOUNDER 165 130 74 X X

(MICIIELSON)

LIGHTNING MAPPER 30 100 0.1 X X

ACTIVE CAVITY RADIOMETER 30 25 <0.1 X X

SOLAR SPECI'ROMETER 105 65 <0.1 X X

CLIMATE RADIATION RADIOMETER 50 30 <(.1 X X

OZONE MAPPER 20 30 <0.1 X X

OPERATIONAL IMAGER/SOUNDER 300 300 3 X X

(GOLES-NEXT ENHANCED)

SPACE ENVIRONMENT MONITOR 40 25 <(.1 X X

OPERATIONAL/RESEARCII 25 40 <0.1

DATA COLLECTION

SEARCH AND RESCUE 10 30 <(.1 ? X

OPERATIONAL/RESEARCH 40 ? ? X X

DATA DISTRIBUTION

MODERATE RESOLUTION 110 100 20 X

IMAGING SPECIROMETER

VISIBLE/INFRARED IMAGER 1,000 150 80 X

(1.5 X 1.5m SEOS)

PAYLOAD TOTAL - CASE A 1,200 1.200 40

PAYLOAD TOTAL - CASE B 3.000 1,500 100

F375.003
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POTENTIAL LOCATION FOR GEOSTATIONARY

PLATFORM ASSEMBLY

F375.005
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ATTACHED PAYLOAD CO-ORBITING PLATFORM

CONFIGURATION
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